Pharmacokinetics and pharmacodynamics of enalapril in patients with congestive heart failure and patients with hypertension.
The clinical pharmacokinetics and pharmacodynamics of enalapril and its de-esterified active metabolite, MK 422, were determined in eight patients with congestive cardiomyopathy and five patients with hypertension. After administration of single doses of 2.5, 5, and 10 mg enalapril in the congestive heart failure patients and 20 or 40 mg in the hypertensive patients, serum levels and urine elimination of enalapril and MK 422 were determined. Standing and supine heart rate and blood pressure were measured as was ejection fraction in the congestive heart failure group and renin activity, aldosterone levels, and converting enzyme activity in the hypertensive group. Apparent oral clearance after administration of 5 and 10 mg enalapril was lower in the congestive heart failure patients (0.6 +/- 0.2 and 0.7 +/- 0.4 L/min) than after 20 and 40 mg given to hypertensive patients (2.5 +/- 1.3 and 2.7 +/- 2.7 L/min). The elimination of MK 422 was also slower in the congestive heart failure patients (7.8 +/- 5.0 and 6.8 +/- 2.5 h after 5 and 10 mg enalapril, respectively, vs. 4.6 +/- 2.0 and 5.3 +/- 1.1 h after 20 and 40 mg, respectively, in the hypertension group). The enalapril area under the concentration-time curve increased disproportionately to dose increments in both groups, but was more pronounced in congestive heart failure. Twenty and 40 mg enalapril lowered the blood pressure by 2 h after dosing in the hypertension group, and peak effects were seen 4-5 h after dosing. Peak effects correlated with peak serum MK 422 concentrations but not with enalapril (MK 421) levels. Supine heart rates were unchanged after 20 mg, but increased after 40 mg; standing heart rates were transiently increased after 20 and 40 mg enalapril. Blood pressure was not significantly changed in the congestive heart failure group, and cardiac ejection fraction was unchanged. In the hypertension group, renin stimulation and converting enzyme activity inhibition were seen at 4 h and persisted for at least 24 h after administration of 40 mg enalapril. In summary, the clearance of enalapril and elimination of MK 422 was slower in congestive heart failure patients versus hypertensive patients. Therefore, slower onset and longer duration of drug effect might be anticipated in patients with congestive heart failure versus patients with hypertension during enalapril administration.